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PEUEH3UNA

BbPXY AuCepTaLuOoHeH TpyA 3a npuaobueaHe Ha obpa3oBaTeniHa U Hay4yHa
CTeneH ,,A0KTop“

ABTOp Ha guceptaumoHHMA Tpya:Mar.uHx.Xpucto CredaHos VMnyes

Tema Ha AucepTauWMOHHUA TpyA:3alWiMTa Ha WHTEIUTEeHTHW pasnpefennTenHu
eNEeKTPUUECKN MPEXHU

PeueHseHT:npod.a4-p Hukona MetpoB Mwuxannos,DHC-cbrnacHo 3anosef No
0O)K-5.2-80/27.07.2021r. Ha PekTtopa Ha TexHu4yeckm yHusepcutet -Cogua-
npod.gH.nHX.MBaH Kpanos n npotokon Nel/30.07.2021r. oT 3acegaHue Ha
Hay4HO XYypWu.

1.AKTyaniHOCT Ha pas3paboTBaHMA B AUCEPTALUMOHHMA Tpya Npo6neM B
HaY4YHO U HAYUYHO MPU/I0XKHO OTHOLLUEHME

MocnegHuTe TrOAMHM Ce XapakKTepusuMpaT C BaXHU CTPYKTYPHU MPOMEHU B
enekTpoeHepretukara.lipoektupatr ce UK Cce uM3rpaxgar ronam  6pou
AEeLeHTpann3npaHn eHepruiHn n3todHuum (LEWN). TAXHOTO npucbeguHaBaHe
KbM €/IeKTPUYECKNTE pasnpefenvTesiHn Mpexun 3a cpefHo HanpexeHue (CH)
M3NCKBA pellaBaHETO Ha crneungpuyHnm npobnemMy, KOUTO Cca CBbP3aHU
KayeCcTBOTO M HafeXAHOCTTa Ha [OCTaBAHATa e/IeKTPUYecka eHeprus Ha
notpebutenute. B peueH3upaHata Auceprauua Cce M3yyasa 3awMrTara Ha
MOCOYEHUA TUM MPEXU OT NpeHanpexeHna.Mar.nHxx.Xpucto nyes aHanunsnpa
peXXumMnTe Ha paboTa Ha 3Be3AHUSA LEHTbP Ha M3TOUYHMKA B TPUPA3HU MPEXH,
paspaboTBa MeTOAMKM W MPOrpamHO OCUTypsiBaHe 3a M360p Ha HeMHeNnHU
orpaHMynTeNnM Ha aTMOC(epHM U KOMYTALMOHHM MpeHanpexeHus B TAX,
[0Ka3Ba MPUIIOXMMOCTTa Ha pa3paboTeHaTta METOAONOIMUA 3a E€NeKTPUYECKU
ypeaoun, nsnonssawy BaKyyMHM MNpPeKbcBayun.[LOKTOPaHTHT pellaBa YCMEWHO
Te3n akTya/lHW 3a eHepreTmkaTta 3agauu, 6narofapeHue Ha Herosara OT/IMYHA
TeOpeTnu4yHa MNOAroToBKa W MNpPaKTUYecKM 3HaHUA OT paboTata My B
EnektpoeHeprueH cuctemeH onepatop EAL,MEP Cogus.

2.CTeneH Ha rno3HaBaHe CbCTOSIHMETO Ha npobaema M TBoOpYecKa
WHTeprnpeTauna Ha NuTepaTypHUA martepuan

B aHanuTM4HMA 0630p ,Mar.uHX Xpucto Mnyes, cuctematmsmpa oCobeHOCTUTE
npu paboTa Ha TpUMasHN Mpexu ¢ N30nnpaH 3Be34eH LEHTBLP, 3Be3[eH LEHTHP,
3a3eMeH CbLOTBETHO TMNpe3 [AbroracuTesieH peakTop, Manko WHAYKTUBHO
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CbNPOTMBNEHNE, aKTUBHO CbMPOTUBNEHME UM KOMOWHMPAHO 3a3eMeH 3Be3feH
LEHTbP Mpe3 AbroracuTesieH peakTop M aKTUBHO CbLMPOTUBNEHME.TON oTAens
crneumanHo BHMMaHME Ha TEXHUYECKUTE W3UCKBAHUS KbM 3a3eMUTENIHUTE
eNeMeHTN W creuynduumpa peXxUMHUTe napametpu (TOK M HanpexeHue) B
HOPMa/iHW W aBapuiHKM YCNOBUS Ha eKcnioaTauus Ha pasnpefenuTenHuTe
ENEeKTPUYECKN MPeXWU. [LOKTOPaHTHLT € 3arno3HaT C pe3yntaTu OT M3cneaBaHus
Ha Halln ¥ 4YyXAecTpaHHW KOMern B nocoyeHaTa 06nacT.3a ToBa CBMAETENCTBA
nocoyeHata o6ubnuorpagcka cnpaeka- 125 uTepaTypHU  M3TOYHMKA
,BKHOYNTENHO HAyYHWU CTaTUM N AOKNaaM B MPECTUXHM aKageMU4HN opymu,
aBTopedepaTn, AUcepTaLuKM, KHUTKU U YyyebHM nocobus.To TBOPUECKU
n3non3ea Te3nM MaTepuanu, 3a Ja 060CHOBE Heo6XoAuMmocTTa OT W3cnefBaHe
BbPXY 3aliuMTaTa Ha pasnpeaennTenHn mpexun 3a CH ¢ NpucbenHEHN KbM THX
LOEWN.

3.CboTBeTCTBME Ha M3bpaHaTa MeTOAMKA Ha M3c/eaBaHe ¢ nocTaBeHaTa
LleNT W 3alaumM Ha AUCePTaLMOHHUS Tpy[

[JOKTOpaHTLT He CTPYKTypupa pa3paboTeHUTe METOAMKM MO 06L,onpueTuns
HauMH-00eKT Ha M3cnefBaHe, nporpama Ha uscfefBaHe, TEXHUYECKN CpeacTBa
3a uU3MmepBaHe, MH(pOpMauMoHHa 6a3a OT AaHHW, anropuTMU 3a NpPecMAaTaHe,
NporpaMHN MNpPoOAYKTWU, nNpeAcTaBAHEe Ha eKCNepuMeHTalHU pesyntatu wu
op.OTAenHUTE 4YacTu Ha Te3W MeTOAMKM ca OnucaHu B npoueca Ha pabora,
KOeTO e npuemMaIMBO 3a peLeH3eHTa. Toi MHOro nogpo6bHO aHanusupa
BAUAHNETO Ha PpasIMYHM  ekcnjoatauMoHHW  akTopu npu  un3bopa Ha
KpuTepunTe 3a ONTUManeH M360p BMAa Ha 3a3emMsABaHe Ha 3BE3[HWA LEHTbLP B
pasnpegenntenHn mpexun 3a CH c npucvegnHeHn koM 1ax OEW. 3a TakuBa
KpuTepun Mar.mHX.XpucTo WMnyes [oKa3Ba MnokasaTens 3a e(eKTMBHOCT Ha
pexxuMa Ha paboTa Ha 3Be3L4HUA LEeHTbP W [AOMbJHUTE/HATE pas3xogmn 3a
n3rpaxgaHe Ha CcbOTBeTHaTa 3a3eMuTeNIHA UHCTanauund.etannHo e pasrnefaH
anropuTbma npu m3bopa Ha ONTMMaseH BapuaHT 3a 3a3eMABaHe Ha 3Be34HUS
LLeHTbP, OCHOBaH Ha MeTofa 3a WepapXUYyHUs aHanu3 oT TeopudATa Ha
nrpute.M3anon3paimkn nbufeH (akToOpeH eKCMNepuMMeHT OT Tuna 22 JOKTOPaHTbT
NOCTPOsiBa MHTepnosauMoHeH MoAen, NnokKassall BAUAHMETO Ha ynpasnsgemMute
(bakTopM Ab/DKMHA HA eNeKTPOonpoBOAHATA SIMHWUA U CevyeHue Ha MPOBOAHMKA
BbpPXY FONEMMHATA HA TOKA MPe3 He/IMHEHMA OrpaHUYNTEN HA NpPEeHanpexeHue.
B3emaiiky nopg BHUMaHWe , 4e Mpu ynpasieHWe BUCOKOBONTOBW ABUraTenun c
BaKyyMHW TMpeKbcBayM Ce MNOoABABAT KOMYTaUMOHHW  MNpeHanpeXxeHus
JOKTOPaHTBLT aHanm3npa 0CoO6eHOCTUTe Ha TAXHOTO nosssBaHe.ToW npegnara
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anropuTbM 3a U360pP Ha HENMHEEH OrpaHWMYuUTeN Ha npeHanpeXeHue B
eNeKTPUYECKN ypeabun ¢ BaKyyMHU MNpPeKbcBauyn.CUHTE3NPAHUTE METOAUKU U
NPeasIoXKEHNTE anropuTMn Me ybexkaaBaTt ,uye mar.MHX.Xpucto Vnyes ymeno
M3M0ON3Ba MaTeMaTMueckn MpoLeaypu 3a pelllaBaHe Ha 3afla4MTe U MOCTUraHe
Ha 3asiBeHaTa Len , hopMynmpaHu B NOCTaHOBbYHATA YacT Ha AucepTauumsTa.

4.KpaTka aHa/IMTU4YHa XapaKTepuUCcTUKaA Ha eCTECTBOTO U OLEHKA Ha
[AOCTOBEPHOCTTA Ha MaTepuana, BbpXy KOUTO Ce rpagaT NpPMHOCUTE Ha
ANCePTALMOHHUSA TPYA.

OuncepTtaumata e e obem ot 115 cTp.Ta e odopmeHa B 4 (4eTmpu) rnasu,
BbBeAeHWe, 3aKlyeHue, nauTepatypa WM nyb6nukaumm no - paboTaTta.
NnocTpupaHa e e 24 (aBageceT u 4vetupu) durypm n 22 (aBageceTr v Aase )
Tabnuun. [OKTOPaHTLT MpPeuusHo aHanuMsnpa pexumMute Ha paboTa Ha
pasnpenenuTeNiHN  enekTpuyeckn mpexun 3a CH e pasinyHm cxemum  Ha
3a3eMABaHe Ha 3Be3jHWS LUEeHTbP, pasrnexija TexHUTe npeanMmcTea U
HegocTaTbUM OT rNefiHa TOYKa ycnoBmaTa 3a 6e30MacHOCT , eKcrnsoaTayMoHHa
HageXOAHOCT W KayeCTBO Ha AO0CTaBAHATA eHeprusa.KputuuyHuaT o0630p My
no3gosiiBa fa O060CHOBE e(eKTMBHOCTTA Ha 3a3eMsiBaHe ,0rpaHMYeHUATa,
NpeHanpexeHnsTa W eHeproemMkKocTTa Ha 3alUTHUTE YCTPONCTBA Mpw
PasIMYHNUTE CXEMU U PEXMMKU Ha paboTa Ha 3BE3AHUSA LEHTHLP U Aa Npeanoxu
MeTOoAMKa 3a HeroBums K360p.TA ce OCHOBaBa Ha MepapXMuHWUA aHanms  oT
TeopuaTa Ha urpute .Mar.mHX.Xpucto nyes npegnara anroputoem 3a m360p
Ha HENMHENHW OrpaHUYUTENM Ha MNpeHanpexeHusa .Ypes nnaHMpaHe Ha
eKcneprMmeHTa TOW NOCTPOsiBA MHTepPMosauMoOHEH MOAeN 3a M34vucnsaBaHe Ha
TOKa Npe3  HeWUHEHUA  OrpaHUYMTENn  Ha  MpeHanpexHusa. OTunmTankn
M3M0N3BaHeTO Ha BWCOKOBONITOBW ABWUratenn B MpakTMkKata TOW npepnara
MeTOAMKa 3a M300p Ha BaKyyMHM TMpeKbCcBayuM 3a TAXHOTO YNpas/eHus,
npunoxumma B mpexute 3a CH, He3aBUCMMO OT CXEMWUTe Ha CBbp3BaHe Ha
3Be34HNA LEHTbP. [ OKTOPaHTLT OCUrypsaBa [LOCTOBEPHOCT Ha MNOMy4YeHuUTe
Hay4yHW pe3ynTatm 4pes npodecMOHaANIHOTO W3MNOM3BaHEe Ha NOAXOAALLM
mMaTteMaTM4yecku MeToAW, creymnanmsvpaHyn MNporpaMmHu MpPoAyKTU U MOAepHa
enemMeHTHa 6asa.

5.Hay4yHU U/Mnm Hay4YHOMPUNOXHU U NPUNOXKHU NPUHOCU Ha
AncepTaunoHHNA Tpya
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Mar.nH>x.Xpucto inues He Knacuguumpa o69BeHNUTE OT HETO NMPUHOCK crnopea
obwonpuertara TepMuHonorusa. Kato B3emMam Mo4 BHMMaHWE OCHOBHUTE
pe3ynTatm OT AUCepTalMOHHOTO uK3c/edBaHe Npuemam , 4ye Te Morat fa ce
06006WAT KaKTo crejBga:
1.Hay4YHO-NPpUIOXHN NPUHOCH:
* l3nonssaHe Ha MeTOAAa Ha NepapxuyHua aHanu3 OT TeopusaTa Ha urpuTe
3a ONTUMaHO CXeMHO pelleHMe NpWU 3a3eMaBaHe Ha 3BE3QHWUA LIeHTHP B
e/leKTpUYecKmn pasnpegennTtenHn mpexm 3a CH ¢ npucveanHenn AEW;
* Pa3paboTeH MaTemMaTM4yecku MOfLEN 3a OnpefensHe Ha ToKa Mpe3
He/IMHEEeH OrpaHNYUTeN Ha NpeHanpeXxeHus;
2.N1punoxkeH npuHoc
e ANroputbM 3a U360p HA HE/IMHEEH OrpaHMYMTEeN 3a NpeHanpexeHus 3a
3alwmTa Ha enektpuyeckm wmpexm 3a CH, ¢ npucbvegmHeHn [OEWN,
M3Mon3Bawy BakKyyMHU NPeKbCBaym .
Te3n NpUHOCK MMaT CbLLECTBEHO 3HAYEHMe 3a pa3BUTUE Ha HayKaTa B obnactra
Ha Bb30OHOBAEMaTa eHepreTmka.

6.0UeHKa 3a CTeneHTa Ha IMYHOTO yyacTue Ha JOKTopaHTa B MPUHOCUTE.

[lOKTOPaHTHT NpeacTaBs CNUCHK C 6 (LIECT ) HayYHu ny6nankaumm. Toli nma Be
CaMOCTOATENHU paboTW, a ocCTaHaMTe ca B CbaBTOPCTBO C HEroBuS
pbKkoBOoAMTeNn.He e npeacTaBeH pasnpefennTenedH NPOTOKON 3a y4yacTue B
HayyHaTa NPOAYKLMS Ha AOKTOpaHTa ,HO HAMAa MPUYMHM [a Ce CbMHSIBaM B
NIMYHOTO Yy4YacTMe Ha Mar.MHX.XpUcTo MnuyeB 3a BCEKM MOCOYEH MPUHOC,3a
KOINTO ce npeTeHAupa.

7.MpeueHKa Ha Ny6nMKaunumTe no aMcepTaunoHHUS TPy,

OcHoBaHaTa 4acT OT pe3yntatute OT [AWUCepTaLMOHHOTO MW3CnefBaHe e
fOKnajBaHa Ha TpaguuMoHHWSA  (opym HauuoHanHa KOHgepeHuus
MEeX/YHapoJHO y4yacTue M oTnedyaTaHa B VI3BecTus Ha TY - CnueeH.EgHa gLF
ny6nnkaunmTe e Ha aHrnninckn esmnk B Journal of Multidisciplinary Engineering
Science and Technology. He ca MW W3BeCTHU [aHHM 3a UUTUPaHMUA Ha
nocovyeHute paboTn.OueHsABaAM MNONOXUTENHO Ny6AMUMCTUYHATA LEWHOCT Ha
LOKTOpaHTa M My npenopbyaMm yyactTve U B APYru MNPeAcTaBUTENIHU HAYUHU

HaLMOHA/THN U MEX/YHapPOAHN KOH(EPeHL MK,
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8.M3non3BaHe Ha pe3ynTaTuTe OT AUCEPTALMOHHUSA TPY/ B HayyHaTa u
couunanHa npakTuka.

N3BecTHa e TeHAeHUMATa 3a pa3BUTUE Ha Bb30OHOBAeMATA eHepreTuka.
Bvnrapua nnaHupa fa usrpagn owe 2,6 GW WHCTanMpaHM MOLLHOCTU 3a
MPOM3BOACTBO Ha efleKTPOeHeprmua OT Bb30OHOBSEMWU EHEepruiHN U3TOUYHMLM
(ocHOBHO (hoTOBONTaM4YHKU napkose), Ao 2030 r.Ta3m 3afgaya ce M3NbAHABA , B
CbOTBETCTBME C LeNUTe Ha EBpOMenckms Ccbl3, 3a Npexoj KbMm 3e/eHa
eHeprusa.B To03M CMUCHN MONYYEHUTe HayuHU pe3ynTatv OT usc/efdBaHuATa Ha
Konerata ca MHOrO BaXHM, 3aW0TO MMaT npsika Bpb3ka C 6e30nacHOCTTa,
HageXAHOCTTa W KayeCTBOTO Ha AocTaBsHaTa eneKkTpuyecka eHeprus Ha
noTpeébutenuTe

9.0ueHKa Ha CbLOTBETCTBMETO Ha aBTopedepata C M3UCKBaHUATA 3a
N3roTBSAHETO MY,KaKTO M Ha afileKBaTHOCTTAa Ha 0TpassiBaHe Ha OCHOBHUTE
MOMTOXKEHNS M MPUHOCMTE Ha ANCEPTALUOHHUA TPy,

OdopMsiHETO Ha aBTopedepaTa e KOPeKTHO 1 Cbobpa3eHo ¢ 06LLoNpueTnTe
M3NCKBaAHWA 3a NOJ06EH AOKYMEHT. B Hero ca npeAcTaBeH OCHOBHUTE
pe3ynTaTu oT AMcepTaLUMoHHUS TPyA.Te ca MCTPUPaHN ¢ AocTaTbuyeH 6poii
hopmynu, Tabauum n Gurypun.fiocoueHmn ca icHoO OCHOBHUTE NPUHOCH , 3a
KOWUTO [JOKTOPaHTHT NpeTeHAnpa.HanpaBeHo e 1 KPaTKO pe3tomMe Ha aHTnACKM
e3UK.

FKO.MHeHMs,NpenopbKN 1 GeNexKu.

KbM npeacTtaBeHMs 3a pelieH3UpaHe AucepTalMOHeH TPy WMMam ChnefHuUTe
KOMETUASTHU 3ABETIEMKKM .evevvveveeiiiieietete ettt ettt es sttt s sttt esese s s tetesen sreas

l.P\e,anLI,I/IOHHI/I-He Ca OTCTPAHEHU HAKOM MEYaTHN rPELIKM SCTP.Zl,CTP.ZG 7
Ap.), fonycHarta e ynotpe6ara Ha pycusmm ( cTp.32, cTp.44 v ap.), NOBTOPEHUS
Ha NpPakTUYecKu efHu 1 cblyy TekcT (cTp.40 u cTp.94, 3arnaeuata Ha cTp.40 u
CTp.62), wu3non3saHe Ha OYKBEH KOA 3a 03HayaBaHe Ha efleMeHTU OT
eNneKTpuyeckn cxemu Ha kupununua (pur.4.1 ur.4.2); HeTouHa PopMyMpoBKa
Ha yp.3.24 (cTp.86.“...NMMHEeeH Mofen OT nNbPBU pesd 3a [ABa BAMAELLM
(hakTopa”.);
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2.He ca noco4yeHU cbobpaXkeHMsTa Npu n3bopa Ha CTOMHOCTUTE Ha OCHOBHOTO
HWBO W UHTEpBaia Ha BapupaHe Ha ynpaBnseMuTe (akTopu Mpu NnaHupaHe Ha
ekcnepumeHTa (1.3.4).KOpeKTHO € fla ce nocoyaTt U HeynpaensemMuTe GakTopu;
3.MpenopbyBaM Ha AOKTOpaHTa Aa paspaboTu uucneH npumMep 3a M36op Ha
HEMIMHEEH OrpaHWUUTEN Ha MpeHanpeXxeHus, nog dopmaTa Ha CEMUHAPHO
ynpaxHeHne, KOeTO CTYAeHTUTe [a W3MNbAHSABAT B HAKOS OT M3y4yaBaHUTE
aucumMnanHm B Konexa no eHepreTuka u enekTpoHuka. ToBa GUX OLEHUN KaTo
METO/[MYEH NPUHOC.

MpenopbyBam Ha [OKTOpaHTa W fa CbAeiicTBa M MapTHMpPa C APYrn Konern ot
YHVMBEPCUTETUTE B CTpaHaTa 3a U3rpaxaaHe Ha HauuoHaneH LeHTbp (Mpexa) 3a
n3cnefBaHWs W TpaHChep Ha TeXHONOruu B o6nacTTa Ha Bb30OGHOBSEMUTE
eHEPTUIAHN U3TOYHNLN .

3aKJ/1loYeHune

PelLeH3NpaHNaT ANCepTaLMOHEH TPy OTroBaps Ha M3UCKBaHMATA Ha 3aKOHa 3a
Pa3BMUTME Ha aKaJeMUYHUA CbCTaB B Peny6nnka bbarapus, MNMpaBunHuKa 3a
npunaraHeTo Ha 3aKOHa 3a Pa3BMTUETO Ha aKaeMUYyHUs CbCTaB B Peny6nka
Bbnrapus, 3aKoHa 3a BUCLLETO 06pa3oBaHMe U 06LLONPUETUTE NPOLIEAYPHY
npaBuna 3a NpuMAo6GUBaHe Ha HayYHU CTENEHW U 3aeMaHe Ha aKageMUYHM
ONBXHOCTY B YHUBEpPCUTETUTE. CMATaM, Ye 3aBEHUTE 3afa4M ca U3MbHEHMN U
e nocTUrHata obsiBeHaTa Len Ha AncepTalnoHHMS Tpya.3aToBa npeanaram aa
6bae NpuaobuTa o6pazoBaTenHaTa U HayyHa cTeneH ,,JLlOKTOP® OT Mar.nHX.
Xpucto CtethaHoB MnueB B 06N1acT Ha BUCLIETO 06pa3oBaHme: TeXHUYECKH
HayKW, NpoghecMoHanHO HanpaBneHune:5.2 ENeKTPOTEXHUKA, eNeKTPOHMKA 1
aBTOMaTMKa, AOKTOpPaHTCKa Nporpama:ENeKTpuYeckn Mpexu 1 cuctemu

20.09.2021 r. PelUeH3eHT ...
Pyce /npod. a-p.nHx.H.M.Muxainnos,OHC/
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REVIEW
on a dissertation for obtaining an educational and scientific degree "Doctor"
Author of the dissertation: Eng. Hristo Stefanov lichev, M.Sc.
Dissertation topic: Protection of intelligent electrical distribution networks

Member of the scientific jury: Prof. Dr. Nikola Petrov Mihailov, DHC-according to Order Ne OZh-5.2-
80/27.07.2021. of the Rector of the Technical University - Sofia - Prof. lvan Kralov and protocol Nel
/30.07.2021 from a meeting of the scientific jury.

1. Relevance of the problem developed in the dissertation in scientific and scientifically applied
terms

Recent years have been characterized by important structural changes in the electricity sector. A
large number of decentralized energy sources (DESs) have been designed and built. Their connection
to the electricity distribution networks for medium voltage (MV) requires a solution of specific
problems that are related to the quality and reliability of the supplied electricity to consumers. The
peer-reviewed dissertation examines the protection of the said type of networks from overvoltages.
Hristo lichev, M.Sc. analyzes the modes of operation of the star center of the source in three-phase
networks, develops methods and software for selection of nonlinear limiters of atmospheric and
switching voltages in them, proves the applicability of the developed methodology for electrical
systems using vacuum circuit breakers. The author of the dissertation successfully identifies solutions
to these current challenges for energy, thanks to his excellent theoretical training and practical
experience from his work in Electricity System Operator EAD, MER Sofia.

2. Degree of knowledge of the state of the problem and creative interpretation of the literary
material

In the analytical review, Hristo lichev, M.Sc., systematizes the peculiarities of operation of three-
phase networks with isolated star center, star center, grounded respectively through arc quenching
reactor, low inductive resistance, active resistance and combined grounded star center through arc
quenching reactor and active resistance. He pays special attention to the technical requirements to
the earthing elements and specifies the mode parameters (current and voltage) in normal and
emergency conditions of operation of the distribution electrical networks. The doctoral student is
familiar with the results of research of national and international colleagues in this field. This is
evidenced by the bibliography - 125 literary materials including scientific publications and reports in
prestigious academic forums, authorships, dissertations, books and teaching tools. He creatively uses
these sources to justify the need for research on the protection of MV distribution networks with
connected DESs. N | 111 .

3. Correspondence between the chosen research methodology and the set goal and tasks of the
dissertation
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The doctoral student does not structure the developed methodologies in the generally accepted way
- object of research, research program, technical means of measurement, information database,
calculation algorithms, software products, presentation of experimental results, etc. The discrete
parts of these methodologies are described in the process at work, which is acceptable to the
reviewer. He analyzes in great detail the influence of various operational factors in the selection of
the criteria for optimal selection of the type of grounding of the star center in distribution networks
for MV with connected DESs. For such criteria, Hristo lichev, M.Sc. proves the efficiency indicator of
the star center operation mode and the additional costs for construction of the respective earthing
installation. The algorithm when choosing the optimal grounding option of the star center was
examined in detail, based on the method of hierarchical analysis from game theory. Using a
complete factor experiment of type 22 the doctoral student builds an interpolation model showing
the influence of the controllable factors such as line length and conductor cross section on the
magnitude of the current through the nonlinear surge arrester. Taking into account that when driving
high-voltage motors with vacuum circuit breakers, switching overvoltages appear, the doctoral
student analyzes the peculiarities of their occurrence. He offers an algorithm for selecting a non-line
voltage limiter in electrical systems with vacuum circuit breakers. The synthesized methodologies
and the proposed algorithms convince me that Hristo lichev, M.Sc. skillfully uses mathematical
procedures to solve the tasks and achieve the stated goal, formulated in the decree part of the
dissertation.

4. Brief analytical description of the nature and assessment of the reliability of the material on
which the contributions of the dissertation are built.

The dissertation has a volume of 115 pages. It is structured in 4 (four) chapters, introduction,
conclusion, literature and publications on the work. It is illustrated with 24 (twenty-four) figures and
22 (twenty-two) tables. The doctoral student accurately analyzes the modes of operation of
distribution electrical networks for MV with different grounding schemes of the star center,
considers their advantages and disadvantages in terms of safety conditions, operational reliability
and quality of energy supply. His critical overview allows him to justify the effectiveness of
grounding, the limitations, overvoltages and energy consumption of the protective devices in the
different schemes and modes of operation of the star center and to offer a methodology for its
selection. It is based on the hierarchical analysis from the game theory. Hristo lichev, M.Sc. offers an
algorithm for selecting non-linear surge limiters. By planning the experiment, he builts an
interpolation model for calculating the current through the nonlinear surge arrester. Taking into
account the use of high-voltage motors in practice, he proposes a methodology for selecting vacuum
circuit breakers for their control, applicable in MV networks, regardless of the scheme used to
connect to the star center. The doctoral student ensures the reliability of the obtained scientific
results through the professional use of appropriate mathematical methods, specialized software
products and modern element base. : i [ I (1

5. Scientific and / or scientifically applied and applied contributions of the dissertation

Hristo lichev, M.Sc., does not classify the contributions announced by him according to the generally
accepted terminology. Taking into account the main results of the dissertation research, | accept that
they can be summarized as follows:

1. Scientific and applied contributions:
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< Using the method of hierarchical analysis from the game theory for optimal circuit solution when
grounding the star center in electrical distribution networks for MV with connected DESs;

« Developed mathematical model for determining the current through a nonlinear surge arrester;

2. Applied contribution

« Algorithm for selection of nonlinear surge arrester for protection of electrical networks for MV,
with connected DESs, using vacuum circuit breakers.

These contributions are essential for the development of science in the field of renewable energy.
6. Assessment of the degree of personal participation of the doctoral student to the contributions.

The doctoral student presents a list of 6 (six) scientific publications. He has two independent works,
and the others are co-authored with his supervisor. No distribution protocol has been presented for
participation in the scientific production of the doctoral student, but there is no reason to doubt the
personal participation of Hristo lichev, M,Sc. for each specified contribution for which it is claimed.

7. Evaluation of the publications on the dissertation.

The main part of the results of the dissertation research was reported at the traditional forum
National Conference with international participation and published in the Bulletin ofTU -Sliven. One
of the publications is in English in the Journal of Multidisciplinary Engineering Science and
Technology. | do not know any data for citations of the mentioned works. | positively evaluate the
journalistic activity of the doctoral student and | recommend his participation in other representative
scientific national and international conferences.

8. Use of the results of the dissertation work in the scientific and social practice.

The tendency for development of renewable energy is known. Bulgaria plans to build another 2.6 GW
of installed capacity for the production of electricity from renewable energy sources (mainly
photovoltaic parks) by 2030. This task is being fulfilled, in accordance with the objectives of the
European Union, for the transition to green energy. In this sense, the scientific results obtained from
the research of the colleague are very important because they have a direct connection with the
safety, reliability and quality of electricity supplied to consumers.

9. Assessment of the conformity of the abstract with the requirements for its preparation, as well
as of the adequacy of reflecting the main positions and the contributions of the dissertation.

The formatting of the abstract is correct and in accordance with the generally accepted requirements
for such a document. It presents the main results of the dissertation. They are illustrated with a
sufficient number of formulas, tables and figures. The main contributions for which the doctoral
student claims are clearly indicated. A short summary is made in English.

10. Opinions, recommendations and notes.
| have the following collegial remarks to the dissertation submitted for review:

1. Editorial - some typographical errors have not been eliminated (p. 21, p. 26, etc.), there has been
use of Russisms (p. 32, p. 44, etc.), repetitions of practically the same text (p. 40 and p.94, the titles
of p.40 and p.62), using a letter code to denote elements of electrical circuits in Cyrillic (Fig. 4.1 Fig.
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4.2); inaccurate wording of level 3.24 (p.86. "... linear model of the first order for two influencing
factors™)

2. The considerations when choosing the values of the basic level and the interval of variation of the
controllable factors when planning the experiment are not indicated (item 3.4). It is appropriate to
indicate the uncontrollable factors as well;

3. | recommend that the doctoral student develops a numerical example for choosing a nonlinear
surge arrester, in the form of a seminar exercise for students to perform in one of the disciplines
studied at the College of Energy and Electronics. | would appreciate this as a methodological
contribution.

| recommend that the doctoral student assists and partners with other colleagues from the
universities in the country to build a National Center (network) for research and technology transfer
in the field of renewable energy sources.

Conclusion

The peer-reviewed dissertation meets the requirements of the Academic Staff Development Act in
the Republic of Bulgaria, the Regulations for the Implementation of the Academic Staff Development
Act in the Republic of Bulgaria, the Higher Education Act and the generally accepted procedural rules
for acquiring scientific degrees and holding academic positions in universities. | believe that the
stated tasks have been fulfilled and the announced goal of the dissertation has been achieved.
Therefore, | propose that Hristo lichev, M.Sc. to obtain the educational and scientific degree "Doctor"
in the field of higher education area: Technical sciences, professional field: 5.2 Electrical engineering,
electronics and automation, doctoral programme: Electrical networks and systems.

20.09.2021 r. Member of scientific jury:...........

Ruse, Bulgaria /Prof. Dr. Eng. N.P. Mihailov, DHC/
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